


40’ Project Channel Design
Design Ship  34’ Salt Water Draft*

+ Sinkage 9’’
+Drag/Trim 15’’
+Squat 29’’
+Underkeel 24’’

Equals 77’’ = 6.5’ rounded to 6’

Channel Depth = 34’ + 6’ = 40’

*30,000 – 33,000 DWT

Source: 40’ Channel Study, USACE 1962





















Columbia River Vessel Transits

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 0

>= 40 ft
39 ft
38 ft
37 ft
36 ft



LoadmaxLoadmax-- River Level River Level 
Forecasting TodayForecasting Today



Strategic Navigation ConcernsStrategic Navigation Concerns

Long river transit with many turnsLong river transit with many turns
Dynamic river bottom conditionsDynamic river bottom conditions
Freshwater immersion factorFreshwater immersion factor
ExportExport--orientation of the regional economyorientation of the regional economy





ver Gauges supporting Loadmax





Outbound Vessel Voyage Outbound Vessel Voyage 
PlanningPlanning

Transit is 6Transit is 6--8 hrs at 128 hrs at 12--15  mph15  mph
Window of arrival at Bar, 3’ on rising, 4’ Window of arrival at Bar, 3’ on rising, 4’ 
on falling tideon falling tide
Transit will pass low tide on riverTransit will pass low tide on river
LOADMAX helps inform where low tide LOADMAX helps inform where low tide 
will bewill be
Pilot can determine likely underPilot can determine likely under--keel keel 
clearance for entire transitclearance for entire transit











Hour Astoria Skamokawa    Wauna Longview St. Helens Vancou

1 13 6.05 4.42 4.07 2.38 0.99 1.33

1 14 6.94 5.79 5.54 3.71 1.09 1.06

1 15 6.91 6.51 6.45 5.06 1.95 1.01

1 16 5.86 6.28 6.62 5.85 3.02 1.41

1 17 4.19 5.14 5.60 6.03 3.56 2.32

1 18 2.54 3.84 4.35 5.16 3.79 3.18

1 19 1.19 2.62 3.15 4.38 3.33 3.62

1 20 0.42 1.53 2.14 3.95 3.06 3.36

1 21 0.83 0.77 1.35 3.58 2.79 2.93

1 22 2.31 0.68 1.02 3.13 2.36 2.53

1 23 4.17 2.04 1.70 2.67 1.92 2.21

1 0 5.99 3.99 3.57 2.56 1.56 1.89

1 1 7.42 5.77 5.40 3.36 1.39 1.61

1 2 8.16 7.03 6.76 4.96 1.84 1.37

1 3 7.78 7.59 7.55 6.14 3.06 1.49

1 4 6.34 7.01 7.41 6.78 3.93 2.27

1 5 4.33 5.65 6.15 6.72 4.38 3.27

1 6 2.32 4.16 4.68 5.70 4.48 4.04

1 7 0.49 2.75 3.36 4.87 3.95 4.27

1 8 -0.83 1.49 2.23 4.39 3.59 3.83

Example 1



10100.0%99.7%98.3%95.6%92.3%88.6%38

8368.9%64.4%59.9%55.0%49.6%43.4%40

1094.6%91.7%88.1%83.7%78.8%73.2%39

10100.0%100.0%99.9%99.0%97.6%95.7%37

10100.0%100.0%100.0%100.0%99.8%99.4%36
12 h6 hr wait5 hr wait4 hr wait3 hr wait2 hr wait

Percent of Time Available
No

Delay

Draft (ft, 
Fresh 
Water)

Vessel Transit Analysis Results
Portland/Vancouver to Astoria

3 ft. Underkeel Clearance



What’s Next?





COLUMBIA RIVER 1986 SAND WAVE MOVEMEN
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COLUMBIA RIVER 1986 SAND WAVE MOVEM
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COLUMBIA RIVER 
1986 SAND WAVE MOVEME
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High Gauge Readings, 1972 - 2001
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